Chromatographic purification of chloroform extract of the twigs of Ellipeia cuneifolia has led to the discovery of three compounds comprising of 2´, 4´-dihydroxy-4,6´-dimethoxychalcone; tepanone; and O-methylmoschatoline 
INTRODUCTION
Ellipeia Hook & Thom. of the family Annonaceae is a very small genus of climbers with about merely five species and known to be distributed in Peninsular Malaysia, Borneo and Sumatra (Kessler 1993) . In Peninsular Malaysia only one species of E. cuneifolia occurs, mostly in the northeastern coast of peninsula (Ridley 1922; Sinclair 1955) . Locally the plant is known as tepan and according to local herbalists, a decoction of the roots has been used for post-parturition. Previously, Colegate et al. (1992) reported the isolation of a new retrochalcone, tepanone. A reinvestigation of the plant collected from the same locality showed two chalcones and one alkaloid, besides tepanone ((2E)-1-phenyl-3-(2´-hydroxy-3´,4´,6´-trimethoxyphenyl) prop-2-enone). In this study, we report the results of a phytochemical investigation of the twigs. Compounds 1 showed inhibitory against Bacillus subtilis, Enterobacter aerogenes and Escherichia coli, whereas compound 3 exhibited very strong activities against B. subtilis and Staphylococcus aureus.
MATERIALS AND METHODS

GENERAL
The 1 H and 13 C NMR spectra were recorded with Avance III 600 MHz Bruker in CDCl 3 and acetone-d 6 with the chemical shifts, δ, in ppm and the values of coupling constants, J in Hz. LC-MSToF spectra were taken on the Dionex/Bruker Micro ToFQ, FTIR spectra were recorded on the Perkin Elmer Spectrum 400 FT-IR/FT-NIR and UV spectrophotometer Shimadzu . PLANT 
MATERIAL
Twigs of Ellipeia cuneifolia were collected in October 2011 from the coastal area of Kota Bharu, Kelantan. A voucher specimen (ALM 3142) was deposited at the herbarium of Universiti Kebangsaan Malaysia, Bangi.
EXTRACTION AND ISOLATION
Dried ground twigs of Ellipeia cuneifolia (0.95 kg) were steeped three times in chloroform at room temperature over three days each to give 7.86 g (0.83%) of a darkgreen extract after solvent removal by a rotary evaporator. The CHCl 3 extract was subjected to vacuum liquid chromatography (VLC) by using silica 7747 (Merck) eluted with increasing polarity of n-hexane and ethyl acetate. The eluates were combined based on their silica gel thin layer chromatography (TLC) (Merck 5554) profile to yield seven fractions (A-G). Fraction D (0.48 g) was purified by column chromatography (CC), preparative TLC and Sephadex to give compounds 1 (3.4 mg). Fractions E (0.85 g) and G (0.56 g) were separately purified by CC to give compounds 2 (3.2 mg) and 3 (5.8 mg), respectively.
2´,4´-Dihydroxy-4,6´-dimethoxychalcone 1 (3.4 mg): white needles; R f = 0.78 (4:6, n-hexane-ethyl acetate); ESI 13 C NMR (CDCl 3 , 150 MHz) δ C : 191.9 (C-9), 156.9 (C-6), 154.0 (C-4), 150.6 (C-2), 139.1 (C-1′), 135.8 (C-β), 132.2 (C-4′), 129.7 (C-3), 128.5 (C-2′, 6′), 128.4 (C-3′, 5′), 122.5 (C-α), 105.2 (C-1), 88.2 (C-5), 61.3 (3-OCH 3 ), 56.0 (4/6-OCH 3 ), 55.9 (4/6-OCH 3 ). 
BIOASSAY
The crude extract and pure compounds were assayed for antibacterial activity against the bacteria Bacillus subtilis (ATCC 11774), Staphylococcus aureus (ATCC 11632), Enterobacter aerogenes (ATCC 13048) and Escherichia coli (ATCC 10536). The crude extract was dissolved at a concentration of 2 mg/mL and pure compounds were prepared at 1 mg/mL in DMSO. The amounts of crude extract and pure compounds on the discs were 20 and 10 μg, respectively, whereas the standard Chaloramphenicol was 30 μg.
RESULTS AND DISCUSSION
Compound 1 (3.4 mg) was isolated as white needles. The ESI-MS [10, 12] . This compound was also isolated from other genus of Annonaceae family i.e. Goniothalamus gardneri (Seidel et al. 2000) . Compound 2 (3.2 mg) appeared as yellow needles. The ESI-MS gave a molecular ion of 337.1005 [M+Na] + consistent with molecular formula of C 18 H 18 O 5 . Additionally, the FTIR spectrum showed the presence of OH at 3306 cm -1 and C=O at 1639 cm -1 . The 1 H NMR spectrum showed distinct methoxy signals at δ H 3.88 (C-3), 3.90 (C-4/C-6) and 3.94 (C-4/C-6) of ring B. Furthermore, two one-proton singlet signals at δ H 6.09 and 6.61 were attributed to H-5 and 2-OH of ring B. The five aromatic signals at δ H 7.48 (2H, t, J = 7.3 Hz, H-3′, H-5′), 7.55 (1H, t, J = 7.3 Hz, H-4′) and 8.04 (2H, d, J = 7.3 Hz, H-2′, H-6′) were corresponding to the protons of ring A. The two one-proton doublet signals (J = 16.2 Hz) at δ H 8.00 and 8.23 were assigned to trans H-α and H-β, respectively. Through comparison of the observed data with the literature, compound 2 is identified as tepanone (Colegate et al. 1992) .
Compound 3 was isolated as orange needles. Its ESI-MS gave a molecular ion of m/z 322.1098 [M+H] + , which corresponds to the molecular formula C 19 H 15 O 4 N. The FTIR spectrum showed the presence of lactam carbonyl group at 1657 cm -1 . The 1 H NMR spectrum confirmed the presence of three methoxy groups at δ H 4.09, 4.11 and 4.20. The aromatic protons of ring B showed two one-proton doublets signals at δ H 8.22 and 8.79 (J = 5.4 Hz) due to H-4 and H-5. The four aromatic protons at δ H 7.54 (t, J = 7.7 Hz, H-9), 7.75 (dt, J = 1.2, 7.7 Hz, H-10), 8.58 (dd, J = 1.2, 7.7 Hz , H-8) and 9.11 (d, J = 8.7 Hz, H-11), which were ascribed to the protons of the unsubstituted D ring of the aporphine nucleus [14] . The signal of H-11 was more downfield due to the presence of the three methoxy groups at ring A, which deshielded the proton. From the X-ray crystallography data, compound 3 was comfirmed as o-methylmoschatoline. Figure 1 shows the structure of compound 3 by X-ray crystallography. This compound was isolated from genus Xylopia (Annonaceae) i.e. X. championii (Wijeratne et al. 1996) and X. ferruginea (Zawawi et al. 2012 ).
The extract and compounds isolated from E. cuneifolia were evaluated for antibacterial activity. The crude extract did not have antibacterial activity. Compounds 1 showed inhibitory against Bacillus subtilis, Enterobacter aerogenes and Escherichia coli, whereas compound 3 exhibited very strong activities against B. subtilis and Staphylococcus aureus. The inhibitory values are shown in Table 1 .
CONCLUSION
Chromatographic separation of chloroform extract of the twigs of Ellipeia cuneifolia yielded three compounds as 2´,4´-dihydroxy-4,6´-dimethoxychalcone, tepanone and O-methylmoschatoline. In addition, tepanone could be considered as a chemical marker for this species. 
